Decoding the functional connectivity of the nervous system is facilitated by transgenic methods that express a genetically encoded reporter or effector in specific neurons; however, most transgenic lines show broad spatiotemporal and cell-type expression. Increased specificity can be achieved using intersectional genetic methods which restrict reporter expression to cells that co-express multiple drivers, such as Gal4 and Cre. To facilitate intersectional targeting in zebrafish, we have generated more than 50 new Cre lines, and co-registered brain expression images with the Zebrafish Brain Browser, a cellular resolution atlas of 264 transgenic lines. Lines labeling neurons of interest can be identified using a web-browser to perform a 3D spatial search (zbbrowser.com). This resource facilitates the design of intersectional genetic experiments and will advance a wide range of precision circuit-mapping studies. design of intersectional genetic experiments. However, ZBB software required local installation and only included 9 Cre lines, limiting opportunities for intersectional targeting.
Introduction
Elucidating the functional circuitry of the brain requires methods to visualize neuronal cell types and to reproducibly control and record activity from identified neurons. Genetically encoded reporters and effectors enable non-invasive manipulations in neurons but are limited by the precision with which they can be targeted. While gene regulatory elements are often exploited to direct transgene expression, very few transgenic lines strongly express reporter genes in a single cell type within a spatially restricted domain. Precise targeting of optogenetic reagents can be achieved using spatially restricted illumination in immobilized or optic-fiber implanted animals (Aravanis et al., 2007; Arrenberg et al., 2009; Zhu et al., 2012) . However, non-invasive genetic methods that confine expression to small groups of neurons enable analysis of behavior in freely moving animals. Such methods include intersectional genetic strategies, where reporter expression is controlled by multiple independently-expressed activators (Dymecki et al., 2010; Gohl et al., 2011) .
In zebrafish, intersectional control of transgene expression has been achieved by combining the Gal4/UAS and Cre/lox systems (Forster et al., 2017; Satou et al., 2013; Tabor et al., 2018) . Gal4-Cre intersectional systems take advantage of hundreds of existing Gal4 lines which are already widely used in zebrafish circuit neuroscience (Asakawa et al., 2008; Bergeron et al., 2012; Scott et al., 2007) , but are limited by the relatively poor repertoire of existing Cre lines, and difficulty in identifying pairs of driver lines that co-express in neurons of interest. The first version of the Zebrafish Brain Browser (ZBB) atlas provided a partial solution to these problems by co-aligning high resolution image stacks of more than 100 transgenic lines, with an accuracy approaching the limit of biological variability (Marquart et al., , 2015 . ZBB enabled users to conduct a 3D spatial search for lines with reporter expression in areas of interest and predict the area of intersect between Gal4 and Cre lines, aiding the for behavioral experiments and circuit-mapping. We then used a confocal microscope to scan brainwide GFP and RFP fluorescence from et-Cre, βactin:Switch larvae at high resolution, aligned the merged signal to the ZBB βactin:GFP pattern and applied the resulting transformation matrix to the RFP signal alone. To obtain a representative image of Cre expression, we averaged registered brain scans from 3-10 larvae and masked expression outside the brain. Cre lines reported here for the first time are shown in Fig. 2 , and an overview of all 65 Cre lines that can be searched using ZBB2 is summarized in Table S1 .
We previously isolated more than 200 Gal4 lines with expression in subregions of the brain; however, the original ZBB atlas represented only those that showed expression restricted to the nervous system.
The subsequent development of a synthetic untranslated region (UTR.zb3) that suppresses nonneuronal expression has mitigated issues associated with Gal4 driving effector genes in non-neuronal tissues (Marquart et al., 2015) . We therefore imaged 45 additional Gal4 lines in which robust brain expression is accompanied by expression in non-neural tissues. We visualized Gal4 expression using the UAS:Kaede transgenic line and registered patterns to ZBB by co-imaging vglut2a:DsRed expression. New Gal4 lines reported here are shown in Fig. 3 . We also aligned 20 high resolution brain scans of Gal4 lines performed by either the Dorsky or Baier laboratories by adapting a method for multi-channel registration of the Z-Brain and ZBB atlases (Forster et al., 2017; Marquart et al., 2017; Otsuna et al., 2015) . In total, ZBB2 includes the spatial pattern of expression for 158 Gal4 lines. Table   S2 summarizes all Gal4 enhancer traps generated by our laboratory that can be searched in ZBB2. In total, ZBB2 describes the expression pattern for 264 transgenic lines, more than doubling the number in the original atlas (Table 1) .
Enhancer traps randomly integrate into the genome and it is not usually possible to determine the identity of the cells labeled by their spatial pattern of expression alone. However, cell-type information for enhancer trap lines can be inferred from co-localization with reporters whose expression is directed by a defined promoter, or through integration into a bacterial artificial chromosome. ZBB2 contains expression data for 56 such transgenic lines, including reporters for most major neurotransmitters.
Additional cell type information in enhancer trap lines may be revealed by integration site mapping, because enhancer traps often recapitulate the expression pattern of genes close to the site of transgene integration. We therefore developed a new method to efficiently map integration sites, using an oligonucleotide to hybridize with the enhancer trap tol2 arms and capture flanking genomic DNA fragments for sequencing (see Methods for detail). We recovered the integration site for 55 Gal4 and Cre enhancer trap lines (detailed in Tables S1 and S2). Altogether 171 of the lines in ZBB2 either use a defined promoter, or have a known genomic integration site, providing molecular genetic information on cell-type identity.
To assess how useful the lines represented in ZBB2 will be for circuit-mapping studies, we calculated the selectivity of each line. For this, we first estimated the volume of the brain that includes cell bodies -using transgenic markers of cell bodies and neuropil ( Fig. 4A ) -then calculated the percent of the cell body volume labeled by each line. For Cre lines, median coverage of the cell body volume was 6% (range 0.1 to 48%, Fig. 4B ,D). As we estimate that there are ~92,000 neurons in the 6 dpf brain (see Methods), this equates to a median of around 5500 neurons per line. In total, 96% of the cellular volume is labeled by at least one Cre line, with an average of 6 lines per voxel. However, Cre lines provide limited access to the midbrain tegmentum, posterior tuberculum and trigeminal ganglion (Fig. The ZBB2 atlas provides cellular resolution imaging data for 65 Cre lines, and 158 Gal4 lines, enabling small clusters of neurons to be genetically addressed through intersectional targeting. To aid in the design of such experiments, we have implemented a web-based interface that allows users to perform a spatial search for lines that express Cre or Gal4 in any selected 3D volume, and thereby identify transgenic lines for intersectional visualization or manipulation of selected neurons (Tabor et al., 2018) .
We anticipate that the ZBB2 lines will also facilitate structural mapping of the zebrafish brain because many strongly label discrete neuroanatomical entities.
In Drosophila, intersectional genetic targeting is often achieved using 'split' systems (Gal4, lexA and Q) in which the DNA-binding domain and transactivation domain of a transcription factor are separately expressed ensuring that activity is reconstituted only in neurons that express both protein domains during the same time interval (Pfeiffer et al., 2010; Ting et al., 2011; Wei et al., 2012) . We did not pursue this approach because of the investment needed to create and maintain numerous 'half' lines which can not be used alone. In contrast, Gal4 and Cre lines are independently useful and Cre lines can be used intersectionally with hundreds of existing zebrafish Gal4 lines. Several intersectional reporter lines have already been generated to visualize cells that co-express Cre and Gal4 (Forster et al., 2017; Satou et al., 2013) . In addition, the UAS:KillSwitch line enables selective ablation of neurons that coexpress Gal4 and Cre, and the UAS:DoubleSwitch line sparsely labels neurons within a Gal4/Cre coexpression domain for morphological reconstruction (Tabor et al., 2018) .
A limitation of the Cre system is that insufficient expression may lead to stochastic activity at target loxP sites and consequent mosaic reporter expression (Forster et al., 2017 ; Schmidt-Supprian and subset of cells (Bersell et al., 2013) . While we cannot readily assess the toxicity of our lines, confounding effects can be experimentally addressed with the proper controls. Our enhancer trap Cre lines tend to have broader expression than Gal4 lines, likely because (1) Cre expression in progenitor cells labels all offspring, expanding the domain of expression, and (2) switch reporters remain active after transient Cre expression, whereas Gal4 must be continually expressed to drive UAS reporters.
Occasionally we have observed UAS:Switch expression in neurons outside the domain of Cre expression in the ZBB2 atlas. This may be because the 14xUAS-E1b promoter is stronger than the βactin promoter present in the switch reporter used to build the atlas. Additionally, most brain regions contain multiple cell types with biological variability in their precise position. Thus predicted overlapping expression based on co-registered brain scans must be experimentally verified.
The ZBB2 atlas advances mapping of the zebrafish brain at single cell resolution by comprehensively describing the cellular-resolution pattern of brain expression for 264 transgenic lines and providing a user-friendly web-browser based interface for searching and visualizing the expression in each. New Cre and Gal4 enhancer trap lines are freely available and we anticipate will advance circuit-mapping studies by providing essential reagents for intersectional targeting of neurons. We expect that this database and the associated transgenic lines will drive exploration of structure/function relations in the vertebrate brain.
Methods

Husbandry
Zebrafish (Danio rerio) were maintained on a Tubingen long fin strain background. Larval zebrafish were raised on 14/10 h light/dark cycle at 28 °C in E3h medium (5 mM NaCl, 0.17 mM KCl, 0.33 mM 9 155 156 CaCl2, 0.33 mM MgSO4, 1.5 mM HEPES, pH 7.3) with 300 µM N-Phenylthiourea (PTU, Sigma) to suppress melanogenesis for imaging. Experiments were conducted with larvae in the first 7 days post fertilization (dpf), before sex differentiation. Experimental procedures were approved by the NICHD animal care and use committee.
Zebrafish lines
Enhancer trap lines that express Cre (et-Cre lines) were initially isolated through enhancer trap screening using a tol2 vector containing a REx2-SCP1:BGi-Cre-2a-Cer cassette (286 adult fish screened) (Marquart et al., 2015) . Although the fluorescent protein Cerulean is co-expressed with Cre in this vector, it was rarely strong enough to visualize directly, and we instead screened using the βactin:Switch transgenic line (Horstick et al., 2014) . Thus subsequently, we removed the 2a-Cer cassette from the enhancer trap vector for generating new lines and injected a vector with a REx2-SCP1:BGi-Cre cassette (75 adult fish screened). At least 50 (usually over 100) offspring of injected fish were visually screened for RFP fluorescence from the βactin:Switch (Tg(actb2:loxP-eGFP-loxP-ly-TagRFPT)y272) reporter line (Horstick et al., 2014) . As around 10% of injected animals transmitted more than a single expression pattern, likely reflecting several integration loci, we bred each line for multiple generations to isolate a single heritable transgene. Because we only retained lines with restricted areas of brain expression, we ultimately kept lines from around 20% of injected fish. For maintenance, Cre lines were crossed to fish heterozygous for the βactin:Switch transgene. Outcrossing to βactin:Switch was necessary because, as in other systems, leaky Cre expression recombines lox sites that are transmitted through the same gamete (Schmidt-Supprian and Rajewsky, 2007) . Consequently, in clutches from et-Cre;βactin:Switch crossed to βactin:Switch, we discarded ~25% of embryos that showed ubiquitous RFP expression due to complete recombination of the Switch reporter in gametes also containing the Cre transgene. We also imaged previously described Cre lines with rhombomere- (Tabor et al., 2018) . Gal4 enhancer trap lines were isolated as previously described (Bergeron et al., 2012) .
Other zebrafish lines in this study were: UAS:Kaede (Tg(UAS-E1b:Kaede)s1999t (Davison et al., 2007) , y379-Cre and y484-Cre , vglut2a:DsRed (TgBAC(slc17a6b:loxP-DsRed-loxP-GFP )nns9) (Satou et al., 2013) , Tg(gata1:dsRed)sd2 (Traver et al., 2003) , Tg(-4.9sox10:EGFP)ba2 (Wada et al., 2005) , Tg (-8.4neurog1 :GFP)sb1 (Blader et al., 2003) , (Heffer et al., 2017) , Tg(pou4f3:gap43-GFP)s356t (Xiao et al., 2005) , Et(-1.5hsp70l:Gal4-VP16)s1156t and Et(fos:Gal4-VP16)s1181t (Scott and Baier, 2009 ), TgBAC(neurod:EGFP)nl1 (Obholzer et al., 2008) , Tg(mnx1:GFP)ml2 (Flanagan-Steet et al., 2005) , and y271-Gal4 (Horstick et al., 2014) . For counting neurons in the brain, we used huC:h2b-GCaMP6 (Tg(elavl3:h2b-GCaMP6)jf5) (Vladimirov et al., 2014) , which has multiple transgene integrations, minimizing effects of variable expression and silencing.
Brain imaging and processing
For imaging, 6 dpf larvae were embedded in 1.5 -3.5 % agarose in E3h and oriented dorsal to the objective. Each larval brain was scanned in 2 image stacks (anterior and posterior halves, 1x1x2 µm resolution) with an inverted Leica TCS-SP5 II confocal with a 25X, 0.95 NA objective, while adjusting laser power during scans to compensate for intensity loss with depth. Gal4 expression was visualized using UAS:Kaede and Cre expression using RFP expression from βactin:Switch. Color channels were usually acquired simultaneously and crosstalk removed in post-processing using a Leica dye separation algorithm. Substacks were connected using the pairwise stitching plugin in ImageJ (Preibisch et al., 2009; Schneider et al., 2012) . Image registration was performed using affine and diffeomorphic algorithms in ANTs (Avants et al., 2011) with parameters optimized for live embryonic zebrafish brain scans that produce alignments with an accuracy of approximately one cell diameter (8 µm) . For registration, each image stack required a reference image previously registered to the ZBB coordinate system. Reference channels were vglut2a:DsRed for Gal4 lines and βactin:Switch GFP for Cre lines. Other transgenic lines and patterns were registered using either vglut2a:dsRed or vglut2a:GFP where appropriate. For Cre lines, we merged the βactin:Switch GFP and RFP signals into a combined pattern to provide a channel for registration. We then applied the resulting transformation matrix to the RFP channel alone.
Next, we averaged registered brain images from at least 3 larvae per line, using the ANTs AverageImages command, to create a representative image of each line. Mean images were masked to remove expression outside the brain, except where inner ear hair cells or neuromasts were labeled.
Next, we normalized intensity to saturate the top 0.01% of pixels, and downsampled to 8-bit to reduce file size and facilitate distribution. We manually defined fluorescent intensity thresholds for each line that best distinguished cellular expression from neuropil or background to facilitate spatial search for lines that express in selected cell populations. Mean images were also aligned to Z-Brain using a previously described bridging transformation matrix .
Because registration using the βactin:Switch bridging channel proved more accurate than our previous bridging registration with HuC:Cer, we re-imaged and registered the Cre lines recovered in our pilot screen. Gal4 lines generated and imaged by the Dorsky lab (Otsuna et al., 2015) were registered using two channels: the nuclear counter-stain channel (TO-PRO®-3) and immunolabeling for myosin heavy chain, aligned to HuC:nls-mCar and tERK in ZBB respectively. We also used multichannel registration to align brain scans performed by the Baier lab (Forster et al., 2017) , taking advantage of three expression patterns present in both datasets: vglut2a:dsRed, isl2b:GFP and gad1b:GFP. To efficiently map enhancer trap integration sites we extracted genomic DNA from embryos from each line (Qiagen DNeasy Blood and Tissue Kit) and generated a barcoded library. We hybridized the library to biotinylated 120 bp primers (IDT ultramers) designed against the tol2 sequence arms and enriched for genomic integration sites using avidin-pulldown. Enriched libraries were combined into 15 pools such that each pool contained a unique combination of five transgenic lines and each line was exclusively represented in two pools. Pooled libraries were sequenced using an Illumina MiSeq (Illumina) which produced 250 bp paired-end reads. Reads were aligned against the biotinylated primer sequence, then unique sequences within each read subsequently aligned to a zebrafish reference genome (danRer10). Sequences common to all pools were assumed to be off-target and removed from analysis. Remaining reads from each pool were cross-referenced to the combination of embryos in each pool. Regions that had high and specific enrichment in both pools containing DNA from a particular sample were assigned as candidate insertion sites for that sample. To validate this procedure, we confirmed the map position for 4 lines through direct PCR genotyping.
Expression analysis
To assess the selectivity of transgene expression, we manually set an intensity threshold for each line to distinguish cell body labeling from background, and calculated the proportion of voxels in the total cell body volume with a super-threshold signal. In assessing total brain coverage by the Cre library, we To estimate the total number of cells at 6 dpf, we dissected brains and counted dissociated cells using a cell sorter, yielding a total of 124700 ± 2200 cells per brain (mean and standard error, N = 9), including mature and immature neurons, glia and non-neural cells (e.g. connective tissue and vasculature).
For this procedure, brains were dissected at room temperature in 1x PBS (K-D Medical), dissociated in papain (Papain Dissociation System, Worthington Biochemical) by incubation in 20 U/mL papain for 20 min then triturated and 0.005% DNAse added. The final volume was adjusted to 200 µL in DMEM fluorobrite (Gibco) and immediately counted using a BD FACSCalibur (BD Biosciences), using a custom gate to include single cells in the forward and side scattered area. To minimize cell death, the entire process was completed within 45 min per brain.
We estimated the number of differentiated neurons by manually counting fluorescently labeled postmitotic neurons in brain images. For this, we first imaged huC:h2b-GCaMP6 transgenic brains at highresolution (0.5 × 0.5 × 0.5 μm per voxel). In this line, nuclear-localized GCaMP fluorescence provides a discrete signal that facilitates identification of single neurons even in dense regions. We assigned all voxels in the brain to 5 neuronal-density bins based on the ratio of huC:nls-mCar (somas), and huC:Gal4, UAS:syp-RFP (synapses ; see Fig. 4A ) and identified five representative volumes (30 × 30 × 30 μm each) for each of the five bins. We then counted neurons in huC:h2b-GCaMP6 brain scans in each of the 25 volumes. Finally, we scaled the mean number of neurons in each bin by the relative fraction of the brain that each bin covers to obtain an estimate of the total neuron number. Using this procedure, we estimated that there are 92,000 ± 3000 mature neurons in the 6 dpf brain (N = 3 larvae).
Zebrafish Brain Browser Software
The lines scanned and registered here were incorporated into the locally run Zebrafish Brain Browser, which requires downloading an installing the free IDL runtime environment. ZBB2 (including software To increase accessibility we also implemented an online version of ZBB2 that does not require downloading, and runs in any javascript-enabled web-browser (http://zbbrowser.com). We used Bootstrap (http://getbootstrap.com/) for interface design and jQuery for event-handling (https://jquery.com/). For rendering of 2D slices and 3D projections, we used X3DOM, a powerful set of open-source 3D graphics libraries for web development which integrates the X3D file format into the HTML5 DOM (Behr et al., 2009; Congote, 2012; John et al., 2007; Polys and Wood, 2012) . ZBB2 uses X3DOM's built in MPRVolumeStyle and BoundaryEnhancementVolumeStyle functions to render 2D image files (texture atlases) in 3D space. The MPRVolumeStyle is used for the X, Y and Z slicer views to display a single slice from a 3D volume along a defined axis. We modified X3DOM source code for this volume style to support additional features including color selection, contrast and brightness controls, rendering of crosshairs, spatial search boxes and intersections between selected lines. The BoundaryEnhancementVolumeStyle renders the 3D projection. We also modified this function's source code, including additions of color, contrast, and brightness values. Other minor changes were made to the X3DOM libraries including a hardcoded override to allow additive blending of line colors. The online ZBB2 loads images of each line as a single 2D texture atlas. Image volumes for each line were converted to a montage, downsampling by taking every 4th plane in the z-dimension, and to 0.25, 0.5, and 0.75 their original size for low, medium, and high resolutions respectively to ensure rapid loading time. Texture atlas images were then referenced using X3DOM's "ImageTextureAtlas" node, and its "numberOfSlices", "slicesOverX", and "slicesOverY" attributes were specified as 100, 10, and 10, respectively. These atlases were then referenced by "VolumeData" To implement the 3D spatial search in the online edition of ZBB2, we first binarized and 4xdownsampled the resolution of each line. The data for each line was then parsed into a single array (width, height, depth) . We compressed adjacent binary values into a single byte using bit shifting operators, downsampling the data once again by 8 times. While greatly downsized, the entire dataset was still much too large to quickly download. We therefore fragmented the array for each line into 8x8x8 blocks of 64 bytes each, and concatenated blocks for every line, creating a single array of around 17 kb for a specific sub-volume of the brain. After the user defines the search volume, relevant volume fragments are downloaded and searched. Data from each fragment file is passed to a JavaScript Web Worker, allowing each file to be searched in a separate thread. This procedure facilitates minimal search times, with the main limitation being that thousands of binary files must be regenerated whenever a new line is added to the library.
Quantification and Statistical Analysis
Analysis was performed with IDL (http://www.harrisgeospatial.com/SoftwareTechnology/IDL.aspx), Gnumeric (http://projects.gnome.org/gnumeric/) and Matlab (Mathworks).
Resource sharing
Most enhancer trap lines are available from Zebrafish International Resource Center (2015) y378Et attp-REx2-SCP:BGi-Cre-v2a-CFP-attP n/a brain-specific, olfactory sensory neurons, pallium, subpallium, pineal complex, habenula Marquart (2015) y379Et REx2-SCP1-BGi-Cre-v2a-CFP Marquart (2015) y380Et REx2-SCP1-BGi-Cre-v2a-CFP n/a Marquart (2015) y381Et REx2-SCP1-BGi-Cre-v2a-CFP brain-specific, cerebellum, medulla oblongata, Mauthner neurons Marquart (2015) y382Et attp-REx2-SCP:BGi-Cre-v2a-CFP-attP n/a pallium, anterior commissure, optic tectum, tegmentum, cerebellum, medulla oblongata, muscle Marquart (2015) y383Et attp-REx2-SCP:BGi-Cre-v2a-CFP-attP brain-specific, pineal complex, tegmentum, cerebellum, medulla Marquart (2015) y384Et REx2-SCP1-BGi-Cre-v2a-CFP n/a brain-specific, optic tectum, cerebellum Marquart (2015) y385Et REx2-SCP1-BGi-Cre-v2a-CFP n/a pallium, habenula, optic tectum, jaw Marquart (2015) y445Et (2015) y249Et REx2-SCP1:kGal4ff Marquart Front Neural Circuits (2015) y252Et REx2-SCP1:kGal4ff Begeron Mol Psych (2015) y255Et REx2-cfos:kGal4ff brain-specific, posterior tuberculum, medulla (caudal) Marquart Front Neural Circuits (2015) y256Et SCP1:Gal4ff statoacoustic ganglion (selective;strong), retina, spinal cord Marquart Front Neural Circuits (2015) y264Et SCP1:Gal4ff Tabor J Neurophysiol (2014) y265Et SCP1:Gal4ff This paper y269Et REx2-cfos:kGal4ff Tabor J Neurophysiol (2014) y270Et REx2-cfos:kGal4ff Tabor J Neurophysiol (2014) y271Et SCP1:kGal4ff n/a brain (broad, strong), spinal cord (broad), heart (weak), muscle (weak), notochord (weak) Horstick EJ Nuc Ac Res (2015) y274Et SCP1:Gal4ff brain (broad), spinal cord (broad), notochord, heart, slow muscle, fins, ocular muscle This paper y275Et REx2-SCP1:kGal4ff Marquart Front Neural Circuits (2015) y279Et REx2-SCP1:kGal4ff n/a Marquart Front Neural Circuits (2015) y293Et tphR: Gal4ff Marquart Front Neural Circuits (2015) y294Et tphR: Gal4ff Marquart Front Neural Circuits (2015) y295Et cfos:Gal4ff n/a medulla (rhombomere 4;rhombomere 6), spinal cord (primary motor neurons), heart Marquart Front Neural Circuits (2015) y296Et cfos: Gal4ff Marquart Front Neural Circuits (2015) y297Et cfos: Gal4ff Marquart Front Neural Circuits (2015) y298Et tphR: Gal4ff Marquart Front Neural Circuits (2015) y299Et cfos:kGal4ff Marquart Front Neural Circuits (2015) y300Et cfos:kGal4ff Marquart Front Neural Circuits (2015) y301Et cfos:Gal4ff medulla (caudal), retina (photoreceptor layer), intestine, blood, weak heart, liver Marquart Front Neural Circuits (2015) y302Et cfos:kGal4ff Marquart Front Neural Circuits (2015) Integration site (zv9/10) chr:base(strand) (2015) y305Et cfos:kGal4ff n/a Marquart Front Neural Circuits (2015) y306Et REx2-SCP1:kGal4ff brain-specific, preoptic region (selective) Marquart Front Neural Circuits (2015) y307Et REx2-SCP1:kGal4ff medulla (three discrete clusters: anterior; in r4; longitudinal stripe), retina, spinal cord, intestine Marquart Front Neural Circuits (2015) y308Et tphR:Gal4ff brain-specific, olfactory sensory neurons, olfactory bulb, optic tectum, dorsal raphe, medulla (rostral) Marquart Front Neural Circuits (2015) y309Et REx2-SCP1:kGal4ff n/a posterior commissure, Nuc MLF, aLLg, pLLg, retina, weak blood, cells on intestine Marquart Front Neural Circuits (2015) y310Et REx2-SCP1:kGal4ff Marquart Front Neural Circuits (2015) y311Et REx2-SCP1:kGal4ff n/a Marquart Front Neural Circuits (2015) y312Et REx2-SCP1:kGal4ff brain-specific, olfactory sensory neurons (selective), olfactoy bulb, subpallium, retina, spinal cord Marquart Front Neural Circuits (2015) y313Et REx2-SCP1:kGal4ff brain-specific, posterior tuberculum, Nuc MLF, medulla (caudal), retina, spinal cord Marquart Front Neural Circuits (2015) y314Et SCP1:Gal4ff Marquart Front Neural Circuits (2015) y315Et cfos:Gal4ff n/a medulla (caudal), spinal cord (strong; broad;motor neurons), strong heart Marquart Front Neural Circuits (2015) y316Et cfos:Gal4ff Marquart Front Neural Circuits (2015) y317Et SCP1:Gal4ff posterior tuberculum, trigeminal ganglion, pLLg, reticulospinal neurons, spinal cord, heart, muscle Marquart Front Neural Circuits (2015) y318Et REx2-SCP1:kGal4ff Marquart Front Neural Circuits (2015) y319Et REx2-SCP1:kGal4ff Marquart Front Neural Circuits (2015) y320Et REx2-SCP1:kGal4ff Marquart Front Neural Circuits (2015) y321Et REx2-SCP1:kGal4ff brain-specific, subpallium, preoptic region, rostral hypothalamus, posterior tuberculum Marquart Front Neural Circuits (2015) y322Et REx2-SCP1:kGal4ff brain-specific, olfactory sensory neurons, medulla (small rostral cluster),retina, spinal cord Marquart Front Neural Circuits (2015) y323Et REx2-SCP1:kGal4ff Marquart Front Neural Circuits (2015) y324Et cfos:Gal4ff brain-specific, medulla (ventro-medial cluster of neurons), retina, spinal cord Marquart Front Neural Circuits (2015) y325Et SCP1:Gal4ff Marquart Front Neural Circuits (2015) y326Et cfos:kGal4ff brain-specific, reticulospinal neuron (selective; two bilateral pairs), pituitary (pars anterior) Marquart Front Neural Circuits (2015) y327Et REx2-cfos:kGal4ff Marquart Front Neural Circuits (2015) y328Et REx2-cfos:kGal4ff Marquart Front Neural Circuits (2015) y329Et REx2-cfos:kGal4ff Marquart Front Neural Circuits (2015) y330Et cfos:kGal4ff Marquart Front Neural Circuits (2015) y331Et REx2-cfos:kGal4ff n/a Marquart Front Neural Circuits (2015) y332Et REx2-cfos:kGal4ff Marquart Front Neural Circuits (2015) y333Et REx2-cfos:kGal4ff brain-specific, hypothalamus -caudal zone ( 
